Isoforms of RNF128 Regulate the Stability of Mutant P53 in Barrett's Esophageal Cells.
Barrett's esophagus (BE) can progress to dysplasia and esophageal adenocarcinoma (EAC), accompanied by mutations in TP53 that increase the stability of its product, p53. We analyzed BE tissues for mRNAs that associate with BE progression and identified one that affects the stabilization of p53. We obtained 54 BE samples collected from patients with high-grade dysplasia (HGD) or esophageal adenocarcinoma (EAC), from 1992 through 2015, and performed RNA sequence analyses, including isoform-specific analyses. We performed reverse transcription PCR analyses of 166 samples and immunohistochemical analyses of tissue microarrays that contained BE tissues from 100 patients with HGD or EAC and normal esophageal squamous mucosa (controls). Proteins were expressed from transfected plasmids or knocked down with small interfering RNAs in BE cells and analyzed by immunoblots and in immunoprecipitation and ubiquitin ligase assays. Athymic nude mice bearing EAC xenograft tumors (grown from OE-33 cells) were given intraperitoneal injections of simvastatin; tumor growth was monitored and tumors were collected and analyzed by immunoblotting for levels of RNF128, p53, and acetylated p53. Progression of BE to HGD or EAC associated with changes in expression of mRNAs that encoded mucins and promoted inflammation and activation of ATM and the DNA damage response. As tissues progressed from BE to HGD to EAC, they increased expression of mRNAs encoding isoform 1 of RNF128 (Iso1) and decreased expression of Iso2 of RNF128. RNF128 is an E3 ubiquitin ligase that targets p53 for degradation. Incubation of BE cells with interferon gamma (IFNG) caused them to increase expression of Iso1 and reduce expression of Iso2. Iso1 was heavily glycosylated with limited ubiquitin ligase activity for p53, resulting in p53 stabilization. Knockdown of Iso1 in BE and EAC cells led to degradation of the mutant form of p53 and reduced clonogenic survival. In contrast, Iso2 was a potent ligase that reduced levels of the mutant form of p53 in BE cells. In BE cells, Iso2 was hypoglycosylated and degraded, via ATM and GSK3B-mediated phosphorylation and activation of the BTRC-containing SCF ubiquitin ligase complex. Simvastatin, which degrades the mutant form of p53, also degraded RNF128 Iso1 protein in BE cells and slowed growth of EAC xenograft tumors in mice. We found that isoform 2 of RNF128 is decreased in BE cells, resulting in increased levels of mutant p53, whereas isoform 1 of RNF128 is increased in BE cells, further promoting the stabilization of mutant p53.